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(54) BULK ACOUSTIC WAVE(BAW) FILTER WITH TOP PART INCLUDING PROTECTIVE 
ACOUSTIC MIRROR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the bulk acoustic 
wave(BAW) filter with a structure that prevents 
contamination of a resonance layer. 
SOLUTION: The BAW filter has at least one resonator 
structure placed on a board 36 and acoustic mirrors 17, 18 
placed on the resonator structure. The acoustic mirrors 1 7, 
18 include pluralities of layers. The acoustic mirrors 17, 18 
prevent substantially acoustic vibration generated by the 
resonator from reaching a position in excess of the upper 
side of the acoustic mirrors 17, 18. The acoustic mirrors 17, 
18 prevent an environmental contamination substance from 
being in contact with the resonator. 
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1 

[mvfffi&ov&wi 

S8&#Ij§<!:> £©^fc< <hfclo©#SS§#ljt±«;:Eg 
(BAW) 7^M. 

&&WLftz>mJitmi i:ffit©BAW7^;^. 

t©BAW7^M. 

THt*6J**llt*W«4:"J"*»*9| l fcfB«©B A 
[|f*«5] ttE-tJIXtfTJitt. y'Jnx #>J-> 

© ? © i -d e. d t & mm t -t * m 4 

©BAW7-fW. 
lCfB«roBAW7w^^„ 

^n^yh^ytf^f, Rtf-^-ftui?!!©?*.© n 

»«tCii£-&£-tir.5fcs!>© fe©T*5 C <»: fR tt«t 
{CgS^»BAW7-<;P^. 

[.is#j®9] rotB'>^< tfc 1 o©#iis§iitii«, & 

3§i*3t 1 CiBl©BAW7-fi^. 
[if^JBl 0] WEBAW^-fJU^ttiMHWLtfcE 

B£nfcm*©£;is§s«££ : fi-u *jfE?tigc<7)#igsg« 
©?g i ©mem©— i ossjs^v ksrw-* 

fc»citBSnt*>). IB 2 ©tfrE*^S§1ftii©Sg l © 
neti ©-gB#tesg 2 &&rt y k ^fgtt^ fc» \zmm 
2nT*o. MieBAW7w;v^i4M«cfltrfBSm±fcBB 

@au$nT^ 3 4 g>gfts£Sigttt]fi<0&* ©n 1 

Rtffg 3 y K tt-ttVtnfflESS 1 . JB 2 Rtf JB 
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* zl h & mm t -t z> mim 1 kg* © b a w 7 w ;u ^ . 

[BkJ&Hl 1] »E*«±K:E«StlfclB4SjfiiAy 
KSHKtfU WESI54»jSiAy HttEfflStrrMEJI 
3 JfcOtJB 4 ©#iig§*gig©&* otftE* 1 (Z)M(r«ft 

®*fiS«Jfi*E**« £>© *b ©T» * 

[M912] MEBAW:7w , JI'*tt!WE*«-hfcE 

10 ■dnfc*ftoAW*tifi&*u wie^ii§g^ifi©# 

*tt4>&< £*> 2t?©«;|g£-&A/TM3tK ffiEBAW? 
-f ;1/^14MICS8I3B AW7 ■< ^©fl-ffiifcEfltsnfc 

fflE£S8g#tifi<Z> -5 % ©4>& < £ 1> 2 ^©*H§§«iS© 

tic*n*ntis»t«**nT* ti . wsE«^t4fi 

[»*513] IWE#»5 5-J4, mE*34< tfel 
20 -3©*lg««!jfifcJ: 0 4<aESnfc«»fi»35«lWE*»5 

5 ^ t t TSS^lg 1 i:E«© B AW7 -f J^. 

immm 1 4 ] t&fs^s 5-i4. ai«k»sft«it]QitM 

E4>&< tfelt5©^liS«jtl'S«-r-&©«:B16i±-rs 
C 1 1 1 5 1 i:I8f © B A W7 ^ 

[«*915] ME*»3 7-»41rffiBAW7w;i'^ 
© lS©ff5 7- ©5-fe©±#J©t>©-e36 0. WfBl 
Wroff5 7- <D?%<DTM<D%(DU.wim'PtZ< tfc 1 

."303*js»«|jitME*«tomic»j«anTv>s:it 
30 ^tt-sw^irairoBAW?^;^. 
[g»*3S 1 6 ] mt&pts. < t fe 1 o©*nsi«ifi(4« 
*.s^enfc«igc©ftsi§^^o^<h^itiu <h-r5.it* 

^ 1 CI3i©BAW7^M. 

[IS*^17] ffirKBAW7^CJP^f4MESS-h{rE 
■ Sn&«ft©#«e«8«iS**U» flt(E?Slgc©*JlS§« 
it©&*«:JtfSc©S®£€2-&U SSIBBAW7^;P^14 
IEtmif3BAW7-<;U^©^H±(cEM$nfc«|g:©« 
^Sr^-U, ^ 1 (DMm&M&ffii&VWi 1 ©SfffBmMl4^ 
l©WE^fc«§t«Jtce^^nT*D, ^2©h5IB* 

40 M&m&(Dmi<DMi£mMtem2<Dfftwim&iznm.&)\z 

tt^Snt^D, ^3©«tfB*ffiS^it©^l©WfBfi 
®l4^3©^IB^-'S(C«ft«)(C^^$nT*3D, ^4© 
SliE*M§i^^©^ 1 ©WE««»4mESB 3 mAiznm 

m \zm& $ nx v in -h zmm 1 1 & m&rn 1 fcE«t© 

BAW7^M. 

[is*9[ 1 8 3 fijfB^ 1 *iig§«ifi©^ 2 ©fjiewi 

(4ffrlB^ 2 RrfSB 3 (D&M&mm<D&X (DW, 2 ©SfrSB« 
®{CM#^tlT*3 0. MIB^4*ggg«jS©^2©S(rlB 

«;st4t9EiB 2 *ffis«jfi©AJE^ 1 mmizm^^nx 

50 ^5.^t*#gS!i:-r-5it*^l 7 l;SEt©BAW7^Jl/ 
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im$tm i 9 ] mmm 3 wm a cD&m&mmcDmz 
[it*^2 o] mw.t ; z\<D&$i±\z&w.2ntzmi 

l£tLti'pt£<t. : bl-D(D&M.mffil&t ; Z\0)'P£i.<t1b 
1 ^> (D^m^m 7&<D ± KEg £ tlfcfg 2 ^# = ^ - 1. £ 
tt5it$#ftt5A'J^SM (BAW) 7J)V 
9. 10 

[if 2 i ] mam imw. 2 (om^m^ 7 -co 

fit, §g-f >fcf-^>*CDffi^»^£^frTJI<h;^ 

e»»s;«»c:t^#m<t:-r zm*m2 o\ztmcoBAW7^ 

>05^©10*>f,^5Ct$:»t'r5llf)S2 li; 20 

tesicWBAW7^;u^„ 

[gi?#3!2 3] Hufe^2W®5^--h«C^$nfc^ 
gI/V.y ->^--> 3 >Jf £MtC3rr3 £ £%&Wli:TZ>m 

o fcieffewBAwy^^^,, 

A^fcT^T, 'M<i:t)0. 2 MmCO^^^f-r-S 
Z\t&mM£-?Z>m&m2 3KgEi£©BAW:7^;i^„ 
2 5 ] flJfB^fr < t 1 ^ ©^Jggglfl 

<i:felo©Sg*atl/T*t) 1 MEttA/ty FI2MT 
fB'J>fr< <hfc 1 0©*lSiI4»^7-f -V£^bTI2 
MS« fctt^S £:«£>© t> 3 H <fc tf 5 
lf*^2 0 (CffiiE©B AW7-fM. 
[ft$£ 2 6 ] ttB4>ft <tt)l^ ©^igg&ISSSte, 

< 1 1> 1 OOtS^Q^lTfe 0 , HufBgL&/\- y Httltt 
IB4>&< £ fe 1 -3©*fi»*a*7 U ^"StCt 
0 ££££ (C $ -S- £ 7c is?) CO *> COT & Z> Z. k. £ Ittft t 
■T^II*S2 0tCtB*©BAW7^JW^„ 40 
im&m27] tufBBAW7^;U^ttHtrlBS«±tC@B 

©|g 1 ©ME«I<B-SMmSS 1 >;/ F 

fcfetcsmsnT^o, 3g2<amiB#jiS£8ijS©§§i © 

tMK««©-8M}-W3B 2 F *|8!»t*>t«>(c«tB 

£*lT*>9, MIBBAW7-<;U^«|g(CS5fBS«±{CSB 
■ 3tlfc*3ttA/^y FStfU ttEJB3lftj&/t? Ftt 
IffiSntl 3 &tf » 4 ©tagB#iI§g#lji©6-* 1 
©*nE*«KfB&WK:tt^£ftT*D. WES61, Sg2 50 
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a^jg 3 ©aa^ -y f a-t-n-eniWE* 1 , %2wm 
arxsf4o*fis«iio#*ottiB» 1 <Dm.Mizmn.rn 

fc»*S*U SffE*4*6^y KttMEJS3&tf*4© 

[W*a2 9] WEB AW7 ;P j' a«ltGSS±i:E 
■sn;fc«ft©#«»*j6s*-u H5iB#Jgi§#ijt©3- 

it)2OC0mffiS:-g-A/T^l9, S5I3BAW7 
* ^ KMEfcffiE B AW7 oni±CEB3ftft 
i»o»ja^*l/. !E»jiSi©550'>!S<tfe2oli 
iriB*igS«jio 5 % cd^^c < 1 1> 2 o©#ti§g13ti£cD 

iBB aw7 ^ )v& zmmsmzmmw. x> #w-r*fc«>o 

feC9T*-£>Cl t^^Si[i:-r^)g**lS2 0 ^IBfE©B AW 
7^J^. 

mULULZOl MfBBAW7^;P^ttSfIfB««±tcE 

wizmmB aw 7 j ji? <D9im±izmw:2 nfrmm.com 

jfi^Wb, * l ©i!SSa*ig8g#ijgeDSg l roHaiB^SttSI 
l<7)fl5gBS^}cm»;^)(cS-&$nT*5 0. ^2(73S9fB* 

mmffifecom 1 ©iWE««ttje2 ©wE«jftK:«fltwk: 
M^snr^o, $b 3 <z>fflE#cS«ttSa$ 1 ©MfB« 

nEAfiswifioig i ©ffirfamffi«sffiB^ 3 &&izn% 

©BAW7^M. 
[H»*^ 3 1 ] ffifig 3 frltm 4 ©^tggg«itW89E 

as i mm \zm 4 comiEgE,^ ic ^>mm.^ \zm-Bt $ nx v» 5 

CtSWtt^iltf 3 0tBiCBAW7-fM. 
[11*35 3 2 ] SfffBi!>^ < t <b 1 •DCDXM&m&tem 

0 \zizmco b AW7 w 

[gf*^3 3] BAW7^M^LT^©BAW 
7 4 %lBl1&&mz®.2>-mirttmz&\r*T : *«± 

ytt : tftf'f >K— ^>^0<S«ri*J»*'S'trJB 1 COHS: 
«TE*S»t, WlBmi ; i : e5 7-W-^i:CD±fc^ 



5 

mnw, i (Dmo-tizMi&v ; ss-r >tr-^>^oc^ 
*r**£*tns 3 ©B^Hufam 2 cos©±(c^-r^x-r- 

•>'j3>, #'j->ij3>. 7;us^r>A, swjvtf 

CO 1 O^^ty^t^^mii-r 3 4tClE*cC07j 
[W*9i3 6] «HB«2##*7-±K:««^y">^ 

[§&5fc333 7 ] WE^RSWifiS^fili-rs^^y^i 
MIBIS 2 = ?— SBftTTS^T-y :/&OlH£. StflB 

ftZtlZZ. %m&&3 3fcKHR©#ft. 

[fflr#W 3 8 ] MSHB AW7 W ;i^©*Bi±fcSSjftS 

3 (clEfS©^. 

[»*S3 9] li&fE'>ft< <hfc lo©#|g§§#?i££^ 
• 5 5 -± fc ^J&T « C £ tC «t -D TSSff S C <h £ W 

ant &«*«£f*ni#« 3 3 icfH«©*s„ 
[IWW4 1] *iB*o#wr*ct©-c*«n;p^ 
(BAW) SB»C*iV>T :SSt;M<it)l 
ooBAWKJSSiit ; «JIHS«tStr83^^< tt> 1 
OOB AW^fiStOlBKBBSnfcSB 1 fiitS 
<h ; iMf2;J>ft< tt> lo©B AW^«§gco±fc:iBS^n 

»tr*fc«>K:WI3BAW*jl<o^ffi±K:E«$nfc*»: 
©Hit**t5Ct*»tttSJ6t. 

[»*S4 2] flratSBttaH:, M&ste&nfc* 

4 i ce* 

ffl*BSDWmct©Tt5BAWiI. 
WB?li©l¥llllft8liP!J 
[0 0 0 1] 

[«M©«-r*tt*»»] *3BMtt, (Bu 
lk Acoustic Wave (BAWiBSIE) ) 7 <f Jl'*' £ff 9 < 
#tC. St 5 7-* tt 4 B AW7 CHtS. 

[0 0 0 2] 

[«E*©StflS] aiBttOttttSMB (Surface Mount Tech 
nology (SMTtBSfg) SrffioTm«HI8S*Ssa*-fi:T* 

u>#-^>h©E«, A>y#tt, 2fcZtilMI£-£tra 
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> # - * > h * i^Sfe T * T!J Bltt © afe 3 ■€■ CO ffi CD a » © *r 
6 ^ >#— * > h *««-r 3 C £ -a* U tt* L t£& 

[ooo3] mmmmmw\z'm-em&m<D7 j & 

^•5£>^a&«fc«&^*SgpttiS (Surface Acoustic W 
ave (SAW) ) 7 j )V5>ififc<&.t>*L%>£. 5 fCft^T 

10 ffl3iP#{crne.cDS 

ST7U 7 7"f77"Sf^T7-<M$I*aT2) 

[0 0 0 4] S AW7 ^ ffiSti t> 5 - 

AW7^;i^£§-rAT-£> E©«ICi*AL& 

20 #£l>T©glj£nX H**KH»*S-B-SnrSEtt*«» 

[0 0 0 5] m*t£Z.t\Z. flB0a8£>Ktttg««7W 
^BP^A;!/^^ (BAW) 7j)li?$:&mT2>Z. 

mmztzmmirz z. t ^srina-r * - 1 

BAW7^MH. ifcil©BAW£;iS3§£-& 
A^-rt^-s,, baw7^;^tii &m$z\<D7j )U#<d 
m&wiz*tvTmw.i3ijj$nz&mT2>. *tmm\z. sa 

W 7 j )V 9 <D 4> & eS"T 3 fi i co 7 j ) V5> co B^® 
30 K^rrlcfclf-r^. ^"CO«£*£bT> SlfJiS^S 
<t-5(-. SAW7-f^©ttitt, ^-C0eS®^f5^5 

k:««s ^ nfc b a W7 a )v$ coittgj: o m < t£ 0 -t 3 

[0 0 0 6] BAW7^;^H a^CO^COa^COB 

Aw^jiii^^tf«t5fcMiti^nf#i.t)(OT?$,i, < , ^-n 

e. COli^ICOa^CO B AW^ISH 3 -3©»*«^6S6 
5. ^(0 3SCDmi COBP^K. =§&$:m2i-2-&Z>frt6\Z 

40 us. z.<z>m\z, mx.t£. Mitwm (zno) , mty 

(A 1 N) . B!t-(bffi«B (ZnS) , 
©ffiCO. *«i:LT«ifi-r*C:t©T?*S3iaa:ffi«*r 
»j5»SJ«*. ^2CDSC?>tt, fl&l5J£mS ©MffitC®J5)t$ 
nSffiSS-^tr. BAW*IgOi3 0»5Tll Ell 

«e>ro^*ZlXA«r-&tr. ffi^tt, BAW^Sfltt, MM 

tcf^^n?.. BAw^jg^tt. ■eRjA«7K^*is^co*-n 
so n«Tv»*itai#s&tfafe5u#««*-r. baw^jss 
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(D&mm&mi, aur, ^/u x<Dm<Dm^\z^<om 

0. 5GHz*6 5GHzfflKl(:ab4. 
[0 0 0 7] iitT^tll^ii^tJ&^P-i 5 - BAW 

^ji^^j&^&b©?*.©^/^ tfcurn^tt^ 

©^K^ne-cQScD^Tti^JcigM-r^ii^ BAW7 

-r *n&©Btt«#ttK«ifl±©rw$-— 
tc b a w 7 w ^ &«arr £ c t t>a * b 

[0 0 0 8] 

(BAW) 7-f^O*J8B*««lbfc0*^ 
[0 0 0 9] #?S9§©(l!i©S«)te. BAW7^J^O>f 20 

[ooio] ^mDiogNii see^o 

[0 0 11] #«H©*©fl&©B«RtfW£tt. l2E<h 
[0 0 12] 

(BAW) 7-f J^lCj;oT±ia©SSR.^"€-©f6©^ 30 

[0 0 1 3] #fgHJ© l*J60iJ-m, BAW7-fM 
tt. £©*ffi©i:KE«2ftfcftl*#5 7- 

y ->^— v- a >B#*;i©ft 2 #^5 7—<D±.\zW.fctl 
[0 0 14] S2ff5 7-l«OOi, BSJbJI. * 

I, RirFi*6^5. dne©B«, mx.nua 40 

tt. Mx.\,£, ->'jn> (Si), *U->UaX yjus 
-<?A (Al) , U "7 ft if ©, WS-f>tf— y 

>*©fl£V>«K*»&» &f*b<H. <g/&an&„ 4>B 
«, & (Au) , ; &'jy5 i > (Mo) , tfcl^te: 

*>i/7.T> (W) U£<D. *#-f >t'-y>X©iS5Vi 

>Bte, zittftai* (S i O z ) . xtf*->. 7d»; 

•fvvf (giop top) " &m (M^-t^. mji»ac«fl:-r 

xtf^Sr^— Xtbfc*S14»E^) . ifc^te^©fdi 50 
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[0 0 15] tggfc©#igg§«BAW£:|g§§T£-5., :c 

©TffiiJftffii:> £©T«*«£Sltf»5 5-CD-8B# 
t©±t3feg-r-5JE®Bii, 

ft 1 «®5 ^-©-S15^©±tC^fiE$*l^ft 2 ©JiflJtt 
SiiS^T'So ft 1 ©*fg§g©±ffl!l*a©-BI5^«, » 

jjs/"«y K*«»t*fc«)ic«iusna. raatic, ft2©# 
Kt>»W-6*i, ftiwws^-.LKBeBsns. 

fcifiAW Ktt, ft3©*tlgi©±#m^i:ft4©*Jigg 
SB l #fi»©T««««SB 2 #Jg»Rtf JS 3 # 

[0 0 16] *^?«©ffi©*^JT«. i2f!S7- 
«&B AW*gS§©±{aijm@©±®^^±tC^Ui. BA 

£©*iS0il©B AW7-{;i/?H BAW7^M®nM 
fc»l«$nsS5j« (BP'S, ttff) fcfi^T*. **9i© 

ffSb-uMMtrtt. i o©«jS*«ft i *ig§g©±{pjjm 

n§§©±fi'j«ai:ft 4 #jggg©T(n«a t k:««wh:*s 
&sns. #fg^©fc?— ^©*660y-m. jitip©»j« 

AtRlten. J E-nfeJB3*ElB»©Jt«««i:»4*«« 
©T«««i(c«*«K:*S^a*i*. £©«,£«: BAW 
7 -r ^ *n«©IIII&fc:««ttt:«tt-r * £ i: * *im\z 
U JEICBAW7w;^S:E»»ffilca®^«3#^-r* 

[0 0 17] *R9!g>t>3— 3©«iWTtt. *ft^£*a 

*ffi«js«:«-r*BAW7>f ^^Assttens. z.<nm 

CD7-{MBtolft*i7-f;^ (Stacked Crystal 
Filter (SCFtBSfB) ) tmiitlZ. ^OSCFH 

ftl©, T«Ofi5 5-i. ft 2©. -hiBfl© 
ff$7-<!:, _tfB© *>©£!»!«©&»/"?>;/ a 
>Bt*fi*r*. SCFtts ftl©. Tffi!l©#JII§ 

fc. ft2©±ffli©*iist , b*-r-5. *-©t«©=Hc«» 
a. Tffl© : g : ^s^-©±icgam$ti^)„ ±{sij©*iis 
tt*i*iS»o±fciE«*n. ci©^icbT*igs©ffi 
*wa«iaa*#j«sft*. fti©. Tffl©*tg^tt. je 

lit, T«*ffit> ^^X^fgt^LTV^. 
©Kfc&M-r^. ft 2©, ±«©#««J4, ^7>K1 

at. ±«ist*fltt4. ffi«B«. y 

5 > H«a© ^ * v» * ft t ±fisma t © n \zm& a 

^©iP^tSrWT*. 
[0018] *%^© 1 *iS^JT-tt. !2fS5 
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tffiB/V./^-^s >II1S CFOtlOi*ffl»» 

*0tr*. *»BJcr>SiJ<DI^»JTtt. »2ff5 7-B 
*n6©t*SS±i:l^ MlisCF«i©Wi; 

[0 0 19] B AW7-f ;^I*IT^ 2 ©f f 5 

A6n*. ^mmom2^ws. a, mmm 

[0 0 2 0] iCJffiCiHTtt, 

<a> t«o* 

#5^-£^/&b, (B) 'Ptz< th 1 OCD^ilS*^ 

©T«©««Sy-±tcpj&T£X^y:/£"&tr. 

j£/ty HSr^fiK-rsCtfeT^-S. -ktoTsT-y-f (C) 
fit, 4>&< <h=b 10©#fi»©±fc:]HaMr»5 7 — fc» 
fiK-r^Xg^-&tr„ £©M«**5 9-fii. ±fB<Dig2 

[0 0 2 1] *»flO)»ftB. MIC (D) IftiS? 

— ©— m±(Dm<D±iz^m^y^ y <— : . -/a >m&Mi&i> 

T, FtfWL<,ft>nZ>®-&\Z\3.7.^yy (C) R 

If (D) TT»JfcSn&H*/^ — >fl;bTttjft^y F© 

fttt^x-^y y (e> ifinnznz. 

tf^ffi** (an on-board assembly 

technique) T?&£&e>fit\ 7*7- if? (Fl) (F 
2) *»*tfan*. Xr-yZf (Fl) Tfit. 9i-AS 
«btf7 7"l:t5. 7.=rif? (F2) Tfit, 

[0022] (e> -ca*?*n«»*ft»t^tt 

tf^'Jy^y^SrCfca&Sfil. Ts'j-v-f (Gl) R 
1/ (G2) ^frSns. (Gl) Tfit, «sj*_ 

fi£A>:7°&S (a bump metal) ©K3£^S (0i|*.fcf88 
fS) Xfi4A>^©l«Ht^;* y=H££<£oT/N>;y* • K 
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>y (solder bumps) £7^ )V*<Dttt&Kv F±izmf& 

■r-s. &firc7x— /\&«j*rLT?-y7*fi:-r-5. {-os. 

7*07? (G2) T\ 7Uy^fy^**«^T. @SS 

7 7" (E) traK$naffl*#»t*fe***B5io#wfe 

T&&«£f;:t4, (HI) (H2) Hflmff 

Sft*. ^f7 7" (HI) T*fit. ^x—ASSHffbT? 1 
y !7*{C LT, ;^O^I±l:M$»fiKt5. 
St, Xfi/T" (H2) filiiHT, SfffiffiDttW-ftSJBVi 

[0 0 2 3] *»Wffl±C#«Rr^-5-OII&0«r«f4, ^ 
[0 0 2 4] 

#T «:£T © 0 fir 0 T 5 1 ffl 3 tl £ t fitPE £> £t U >. 
[0 0 2 5] 01&X*2fit, KXfct^'J y>M8ji2 8* 

20 w-t-5baw#«h2 owswmia (8t^6j^fcE) 

±®E*t-en-^tl*$tlTl^. B AWifcS§£ 2 0 fit. 
Ell 2 2 , fg 1 &^Ji 38b. S 2&mm 3 8 a, ?g 
11124, ^21126,' i28, l7f>^4 0 
aSt/!4 0b. X7^t77"3 4, ROSSIS 3 6 £ Efc 
-5. E1I2 2H 0U;U4, mitmm (ZnO) , 
fitg-fbTn^X^A (A 1 N) &£©, SItLTfS 
£<h©T#51£Wm&>SJifc5. ^2 8J42OC0^, in 
±13 0Ra^T^3 2d^J5E-5. -hd 3 0 14, «A 
ti. #'Jy'j3> (5^U-s i) Jg.^-£&itT)US.—V 
30 A (A 1 N) j^SrtO. TB3 2tt«A«— »<fc3** 
(Si0 2 ) ^tttf'JOAflfcSlS (G a A s ) 
■5. *^3 6I4. 08At4. y!)3> (SI) , Si 
O z , G a A s . ^t/^4^7^,^:<i:<D*f^*>'e>fi!4^>„ X 
7f>^4 0 aRO!4 0bS;Il/T, KfflIA^IS3 
6JC#$tXfc^fCS^3 6©-BB^X-y9 1 >y§tlT 
I7^77"3 4**»J«Stl4. 
[0 0 2 6] 05^tlt5t, BAW^Ig2 1ASS 

snxir^. BAWftjisg2 i i4iai {c^anTv^-st) 

40 2 l^en^t^. ^2 876t#$n*S9fci|8ttB3 9 

nfc^, I7*t77'3 4$^t5fe»l:i7f>i' 
1ft 4 0 aRtf4 0b4IlT»ttI3 9*s^*$n-5. 

[0 0 2 7] ^ffiS 2 0 Rt>* 2 1 ©M73T, JEmU 2 2 
14, 112 4Rtf 2 6»C*Ht6nfc«EEfc*:«FbTS» 
■T4. I2 8tX7^77 , 3 4i©«#Bl;ILfci 

«if4, cfflS#ffi*esitsnTi2 8\zmz. z.<nm 

ICbT, I7^t77"34(l EE1B2 2K<fcD£j££ 
nfcH»jS:g^3 6 
50 [0 0 2 8] 06 IC, ^>©BAW^lg^2 3*^ 
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anTli*. Z\(D&&3&2 3tel2 1©BAW#tg§§2 1 

5 7-70 CK€rtfcA&nTV>5j6X«g&-3T:&!9. 
£©*»5 7-ttBE««2 2Citl4*Snft«»Sf 

[0 0 2 9] ti$7-7 0«, «J!&<®©Jf 
3~9g) #>SJ5fc-5. 06l:iStlTH5S8$7-7 
0«3^©H. IPtJ:i7 0a, tS70b. S.OHFJ1 
7 0c4^S)c?i. #I7 0a, 7 0 bStf7 0 c tt. 0ij 
B3»0!)— ife*tSa<SfL^JP*S*-r*. ±17 
OaWTI7 0cil ->U3> (Si) , # 

U->U3>. 7;i/5-C7A (A 1) , sfcWi^U^&t* 

I7 0btl 0SA.fi, & (Au) . tU^T> (M 
o) , tUtt^>yxf> (W) &£*©. #»-f>fcr— 

3 6 £lr>«t>3ft*MM*f >e-y>X^»^><B;^#-r 
>tr-^>X«* (0yA.tf< Si, S iO z , G a A 

s. #7X. ^Dttt7i75 t' ) -trauat-rac: 

[0 0 3 0] a^-T^)®l^±<J5^#-f >tf-^>XCDtk 
**£©<£ 3 fcg^©<>^-^>X£«£t>M(;:^mb# 
7-©)I£#lbfcJlllS!#)1?ijg7 1 

WfflL,. L 2 . L 3 -Ln-i Sr-^tJ. 

tf-^>X^}#-DTl/iT. 0SA.fi. tSS7-7 0©T 
170 c&OLtJf 7 0a£, Xfi^-WSgfC-tJIRtrFJl 

£#b. 0SA.fi. 7-7 OW'fS? 0 bSr^t? 

-r. «^3 6(D^>\d-y>7.^miorM.^ >tr-y 

StlT^T. f§5 7- 7 0tC4-O£i 1 ±OHd^Sn-5 
«^OJi«:«fcUT^4. «F-i» "n" ttflWScftatoT. 

t?-^*>X©J*te. ftf-f>e-^>XZ 2 &B&2 4 
<l:fi5 7-7 0W±17 0 a <h<E>St!?-ffiT£K >tf— 

3fe#-&*#3*«FoT^*. b^b. -t©lt*«>hSVMi 

tr— ^>t.z 2 $rS/JW >tr— 

[0 0 3 1 ] KEI6©^H2 3S:#B8T'5. EE« 

■ 2 2*ifii!i-r*t*, *-©ffi®lfi«S2 4 £_kH 7 0 

[0032] ^#5 5-70 *«j«raji©»e«»T 
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^ISttTfect^ZltfCglcT^^T*?.. 0SAfi. 1 
Id, Rtf/XttS^ 3 6 tTS 7 0c iOBBk:, -tl£> 

0s a«. -*©*»jB©ii*BtrM©j**, * 

[0 0 3 3] 123 fC. ffi©ffl«©BAW*H§g8 0 ©# 
Brffi^StlTI^-S. *H§§8 0f;i. E1I8 2, ±flS 
1184. T«1I8 6. H88, Rtf, ^7-f792 
5Wtl)I1S9 0^6«oT^5. £=tggff 8 0 ;R7*#ig 

§§2ott. w^-tfefc. ^E-n^n©i£m©j£m/i 2 2s 

tvj5S*T?. rusk:**-*:*. cne©*ig§§2 oa 
20 z/8 o©^atitt, ^•n j ?ti©^#®&f^^feJ6t 

<£:btl<2>#ftT'&S., 0SAfi. #H§§8 0T"fi. M8 

4, 8 6, 8 2. &x£8 s (D-^x-hm&L-zntLmz. m 

tlT^T-f 7 9 2 «5tl5. 
[0 0 3 4] 04 ttft!l©ffigi©:*yg§§ 8 0 ' £^ bT*5 
D. ;r©#H3§te. ±184' t. EE«Jf8 2' t, T 
ffl0m®8 6 * <±. 7 9 2 ' Rtfgi8 8' 

190' t^f,S£oT^5. $18 8* tt, SS9 0' © 

30 #jss§8 o ■ tigi 3 ©*m§§ 8 o t.mmzwm.~tz>. 

[0 0 3 5] ±EO*«»*»JSfi-r*»05-60^&< 

1 1> tc $ s nt *> <t v». 

[0 0 3 6] *5gBJ«. BAW7^Mi!Di«)*Bi£ffi 

40 3JCBAW7f ^^^Sifi-r-SClt^nJigX^^o 

[0 0 3 7] *»Hfcl^T*j£3nfcA;U*S*tt 
(BAW) ^^^^Wiffi^^-fEigi. 09©S8- 

8»rr B ^Tia^nfc7^;w^ 1 ©^»f®©fl!i®$r^-r@ 

8 SJi*i#f69a<© 1 *SS«aJ^S<l?-r^ C <h*ix#«.. 
iS«e)lC|218 ^^-T^i;. BAW7^M1I1 1 
3 <h. Ifil3 <D±.\Z$LW.tZ>'m lff;7-17t, 
*l*jlB7i. SB2*«»1 2 t*»6filc-3T^*. m 
1 *SE» 7 REKSB 2 *fi« 1 2BSlff5 7- 1 7© 
±CfilbTW5. ^21157-1 8ttIlR^2 
50 ©*iSgg7S^l 2©±»CiBB$nT^S. 0 8 
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i 8^11 ^ws 5—17 co— gp^©±(csaei-^ £ t 

[0 0 3 8] SSI CD, THHDM5 7- 1 7«3^© 
Jf, EP^, ±114, *I15. RZ/TB 1 6^Sfi£-? 

#114, 15Syi6lt 0tJ*.fcT, BAW7 

^ i ©=fciiB2&fS:-Tr©B3#©— $t.&.\zm£mv^w 
&*mtz>. ±ii4sj;tii6h ->un 

XSi) , #'J->'J3>, T;U5nr>A (A 1 ) . X 
tt^'JVftfc'CD, #»-f >.tf-^>XCOffi;U^T«S^ 
£>fc, tI15ll «*.tf. & (Au) . t'J 
^> (Mo) . X«^>^X5^> (W) &£*©, &9 
■i >tf— ^>X©ig^«m?1?t/&£n3„ *£oT, *B 
l sco^W-f >tf-^>X«±Bl 4C0#g-< >tf-^ 

xttTBi eco^^-otr-y^x.fct)^:^^. 

[0 0 3 9] #*b<tt, H 1 5C0*»-f >e-^>X 
^>*©. B l 6©^-tilc:»-r?)itt«, Sffii3©-Y 
ic^SHc*-^. bfrb, #J;U4\ c*i€>©Bl4, l 

5, x# i 6^^-r^cotc^n^«^\ -?-ne>© 
its, *«i 3©-f >tr— ^>^*Bfao«^«fcS6ift 

tea, dw-f >tf— y>xsrmacofiti«t^ife-rsfc 

#>tci§1^5 5-l Tco^fCjiJncoB^fgtt^^iTis 
T#-2><, Slff5 7-1 7©*fcfcMMHH©B**&* 

fcf, Tiiffl 1 9 ^±1 1 4t;bo^0 tit S. 
^/X«TI 1 6 SSffi 1 3 tCb-p^D £j£«£l*-i>fc 
s&tc, 10J!^Jr©&»#]»£tS:tt-TfcJ;t/>. ±iB©=k5 
lc, ^©Se^&lWBSffltrBrojP^-, -?-©Hfr 

miz-s&nzMmomm* *©HtrB*feafc«>fcfc* 

fi:ft#bx, ^»*JBttlSi«cojia^««W!^^^ts' 
:t*!tf5. b^b. #ig§i©Btett* annates 

[0 0 4 0] *JIS§7B.Z*1 2©5*.©4>&< 73 
* ^©Hlbtegll 7 lc 

«koT»£l 3s6»6*JtMK:*6»Sns. 
lCjiflk£?U BAW7-fW l©«f|M*teS*l 3£x 
•y^>^-r<5i&gj5*&(,:>©T, 0iJA«S i, S i02, 
GaAs, ^7^, 3^t4i:5$ y £W&<t'©, -T > 

tr— ^^oti^^t^awpssi 3*«^tip 

b^b, ^lf#S7-l 7(0114, 

i 5, s.i>'i 6 sjMT-r >tf— y>x^^fT*?n-5 
©t, s« i 3 sss-r >t?-y >**m-c8ijs;-r-5 ^ t 
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[0 0 4 1 ] *»BJCDClCOjlSfi0ijT i tt. 312©, ±<9M 
W4]lgB©W»5 7-18!), 3-DC0B, SP*., ±B 
4, 4>i5, SlTFS6^f)dcoTVJ5. £n*>©B 
«, «*tflH#©-afc*fc:KB:#blr*JP*£#-a 

±14RtfTI6lt y'J3> (S 

i) , #Uv'J3>, TJUS. — 'yA (Al) , gcW4# 

4"15(t tfijxtf, & (Au) , : E>J77 : > (M 
10 o) , tLWt^yf7,J-y (W) &£'©, ^@f>hf- 
^>X©Kti«»^6fifc*. BAW7>fM 1 ©]Sg|5£ 
§lt5SSA7^-ya>I3a, 0. 2ymXtt 

01J^.«> X#*->, S i 0 2 . "ifUyZfbV? (glop 
top) " *m (fjx.fc£, jpJ»«K:iBfl:-r*, X#^~>£ 
^-Xtbfcitett , *W4-*©ffl©iai!ifc««& 

©*r»T?«^an#-6 S2tf$7-i8 
■c 3 o © b ifi&m £ nr v> ^ © tewj^c-r < t, ita 

SBbfcJ:"5K:, "bot*ft©«F*«©BSrttffl-r*Hi 
20 fcTT**. TB 6 £#tg§g 7 Rtf 1 2 ©JtW' b 

-y->^— -> 3 >B3 tcbo^o tmm-2 j &z>tz.*b\z. >& 

StCJSbT 1 ■3K±0*»fflB*R»tTt)«tV». 
[0 0 4 2] »lStfl2(D*lg7Ml 2IJBAW 

(1) Ilff*7-1 7 ©± l:filt5 TffiOmS 1 9 

©^-n^enwgB^i, ( 2 ) TMrns 1 9 ©-^ti-^n© 
gp^tii 1 fi^ 5—17 v>^n^ne>Mft£La>±\z®. 

BTSEEfiB9i:. (3) ffiil 9 ©gp^t^ 1 $® = 

30 5-1 7 <D*rti?rL<Dmfr<D±£izMi$.-£nTc±mmM 

8 t*^T?V>*. ^l*lg§§7©±fi!|@®8©— 
tt. ^2ff$7-l 8 CJ;f)IbnTH*e»f, 

t, seitt&AW f i o^tatt-sfcfei-gffi^nrvi 
*. mmtz, jb2*«»i 2©±«««8©— «»»4. 

I2ff57-1 8lCj;Dgi^>nxtt43&-r, Sfc^SI 
y^-y ~>^— ->3 »1 3 t±'3T , bIbtlTtt^&<T, 
!2MAyFl 1 5riStt^>fci6(cStiian-rt^o * 
. fc, @9S#It4i, *H§§1 2©d©±fiiJ@SB8© 

40 fee. io©a5?>«, aa-r**«»i 2- ©ifij«®^ 

^BEbTV^-5. 
[0 0 4 3] B AW7 -f JU^ 1 ©S,£A 7 H 1 0 tt, 7 

Fl OStfl licit), 7-ftX(tA>yt^t^li^ 
OiffllSS#aSffl^TBAW7^M 1 i&^HBIlISS 
tc«fiWk:tt^Sii:*^t*»T?**. 01 is 

#SS-r*i:, g^^-^ir 1 1 2 S*UT»A^y F 1 0 
RZfl 1 S@S§S« 10 6 ©-ttl-^noft^/ty F 1 0 
2 aMl 0 2 blC$S-&$-a-^)C<Ji*t-^g-^, 0 
50 i2 4^#it5t. 7Vv7^yZfmz£9/\ 
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>¥ • A>yi 1 4^im^'7 K 1 ORtfl 1 ft 
EISSSIK 10 6 y K 1 0 2 a Xtf 102b tC*£ 

[0044] H9ft#Ha-r*t, 7>r;i^ itt*i&tf 

*i§§sl2' fc^W§o *3RCK*4C0*«S7 ' 
Rtfl2* tt#IB»7;Rtfl 2tB«©3>#-*>h 

(G) feSSntliS. ^7>TOA7H (G) Ht, 
JB3^»»7 B <D±«ti«8JC»«*nT^T, ?f§2^ 
i>7-18 Cck^Tfefl/^; y^-ya >B 3 tcJ: 
■^TtifcnT^ftK ^7>FE^7F (G) tt, 
Sg4#iSggi2' ©T««« l 9 0-W»K:t)»&Sti 

ft 74)v& 1 odkh^bi i t^an-ct^ 

[0 0 4 5] 7>f ltt«KD»ffift«poTViT*)«t 

0ion ^m<Dm<Dmmmiz^xm 

^£ttft£:fc* <Dtf5> Kjftjflt/^y K (G) 
DIC2^a)^9>K*jfll^y K (Gl) ROC (G2) ** 

(G 1) (G2) te, ^2fS$7-l 8tiot 

H*©y5>HJ*jjt^7H (Gl) Rtf (G2) 1fl 

7 ? (D±mmm s <t#fig i 2 - <&T««f 1 9 

tC«-&StlT^-&. 7 4)V&1 a©m&0^01 2 fc* 

[0 0 4 6] HI 3#:tf0 1 4 te, *3BWCDt> ; 5— 

n> «t»ffic^fl!l®HR(^«l»rH©±ffiiaft*f . 013 
S:tf0 1 4 COB PJN7X)\s9 2te, 12 8 K.LK0 9 CO B A 

1 IRtf (G) S»fitbfctS©8»tt*2f »5 5- 
1 8 tC<koT^±*C«tetlT^S (dCDCi:^S§5 
7' Rtfl2* lCOtrvrttHSSftTV>ftV>) o 
T, IHJLfcMMyFlO, 1 1W (G) f4R^6 
nrVift^. b**b. BAW7^M2H B AW7^ 
2 OD^Vffi±^iBB*nfcSEjS (fiD"&«S) 19 a, 
19b, Xtf 1 9 c ft*A/TH*. 
[0047] 016H B AW7 -< 2 ®ftfi0^» 
0, *H§£7' R»12' ft^7-{;W2©I«*6 
Jt«©iff»*^--1 8W«I13«S$nTl/^ 

7 ■ 1 2 • ©eii 9 t 8 tT« 

ffiH 1 9 hfctf&m 1 6 t«Snt^5) o ttjK 19a 
Xtf 1 9 bliBAW7>fW 2<B*frRrr*ttffi£KS£ 
tl, Sjftl 9 c HB AW7 ;^ 2 offi©nffi±fcEt 
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SftTlr**. »jfil9aRtfl9blt ««/tyS<"<— 
. ya>13, ilR^I2 0ff3 7-l 7Rtfl 8, 

ssi 3 0fn*n©as»t, #s»7Rtf 1 2©-^ 

CD«« 8©— «»tfi:PJ»bT^«. ttjftl 9aHSl 
*tgg§7 <D±««B8 tMSStft^Sft, M19b 
tefg2#igS§l 2©±ffl«S8fc««Wfc^StlT^ 

[0 0 4 8] JRjS 19cH S^">3 >H 

io i 3CD^n-en©«fB»^p«bT*5 0, ?ii 3 *iigg 7 ' 

<D±&m®8 tM4#M%*l 2 ' CDTfflSSffil 9 
gfiH^tlW^ mSl9a, 19b, Wl 
9c(l (Au) &£(D«#tt<D*mT»J*S 

ftjSl 9a, 19b, Xtf 1 9cCiO, BAW 

[0 0 4 9]»jSl9a, 1 9 b, fttf 1 9 c ft!2Bb 
T*Sfc«>fc\ i®S0mtffi}CJ;oTBAW7>fM 

20 ftffiliifbT* 0 18, 02 1, 

ROT2 2*#ItSi: (02 1, 0 2 2taBAW:7^ 
2 <&«tWrffift*b'r) v »j« 1 9 a t 19b, 

i9c ftiaissss 106 ©^n^n©^/iy F102 

a, 1 0 2 b, Bitfl 0 2 cl£A>^tfW--r5£ 
oTBAW^;!^ 2 £085**1 0 6fc*ffiflJtDWtt 
JinfcckOftjftl 9 a, 19b, R 
tfl9c ftHISSSS^ia^ 1 0 0 fc«««|l::*'fr$i3:* 
:«Tf§o Ml9a, 19b> R«19cH 5 

30 z>m*-tt/\>yi o 4 x^s»a£©s«fi*fts^ e. 

[0 0 5 0] B AW7>(W 2 Sffl©*8*^utfe 

M$nfcBAW7>{J^2 aCDW®ft±^e»J t fc0T 
$>2> 0 HI 5©»1 3-1 3l:»^T»^*l&BAW7 
-< 2 a ®tWSft*t**S Ji,fcBrt*B 1 3 (C^2*IT^ 
-5, BAW7>fM 2 al±@8R^@l O0BAW7>{ 
Mlai:|p|tt©i*6»SSnT^5. b#>b, 
40 WCDZOimMWVfc. 08ROT1 0©»jS/1y HI 
0, 1 1, (Gl) , fttf (G2) ft^^UfcmffiCDgB 

2 7-I8 HioT^iClbnT* 0 

(CKB^fctt***?* RI/12' Kl^^TttH^an 
T^ttVO , Ilfll/ft!(fjiyV;FlO, 11. (G 
1) , JkZ$ (G2) fcmtbtlT^tSi^o 
[0051] 017 B AW7^f JU^ 2 a ©MUt 
±i©fSa7-18.tffiIB3i:H 

7 , Sl^l2 , s$tT7>r;^ 2 a©««a^6i**sn 

T(/^, BAW7>{J^2 aH ±$Z<Dh<D tmW<Df£ 
50 jS19 aRtf 1 9b&^t*0> JEfc»jftl 9 dRtf 
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1 9 e fcfrA/-Clr>*. Jgjft 1 9 afttfl 9 b«7>{W 

2 aO^f^-r^^M±{cgBM$nr^0, Ml9dS 

SUSl9a, 19b, 19d, Stfl9elt M 
(Au) St^iitt^Wi^StoTV^c 8 
jS 1 9 a ttfg 1 7 0)±««« 8 t««69fc»^S 

*U SSjiS 1 9 b ttfg 2 *H§g 1 2 <Z>_t««i 8 
dS&^tlTl^o »Al9dRtfl9ett, # 

*3#S»7* ©±««*8t*4ft«»l 2 • CD 

Tftiii 9 tct^ic^^ntt^o 9 

a, 19b, 19d, JttJU 9 e K<k 9* BAW7^f^ 

[0 0 5 2 ] 19a, 19b, 1 9 d , IkZ$ 1 9 e 
^SBMbT&SOOT, BAW7^M2a^ai$D# 

09 019, 021, &tf0 2 2 *#RHt"* fc 
(0 2 l&tf0 2 2BBAW7^W 2 aO^fM^r^^b 
f) , Ml9a, 19 b, 1 9 d, 9 e 

1 0 6 (D^tl^tHDte&K V F 1 0 2 a . 102 

b, 1 0 2 d, Rtfl 0 2 ellA>^#tmc<!:fcJ: 
oTBAW7>fH2 a£lnl&&g1£l 0 6^«ffi*0f* 
ttf^ £<, dtlKJztK Ml9a, 19 

b , 19d, mS 1 9 e £[Ejg£g&£)@Eg! 10 0 (HM 
«l:e^t§C^tf5 6 Ml9a, 19b, 1 
9 d, Rtfl 9 ete, mSLMRZS : fr<b&<D®.m(D 

&£0»«}§5ft«S^ 6 B AW7>f 2 a$r4>&< <h 

[0053] H25-H27lt *$£W<D *> 3 — 

Mii6 ^^tiT^iio 1 1 6 tt 

Sfe7KS^>c;U^" ( S C F <hB§fS) £kB#«n£o S 
CFte2gP#§s@-e&oT, H5l|*JfiCD*S«-r, SC 
F116H 13^ $f£ 1 (7), TM<D&&$ 1 
7<h, li§2<£>, ±«©fl5 7-18t, fiM/^v"* 

^Ofe<D-C&^o SCF116H S10> TM<D#M 

ria ib 2 cd, ±tta£c£& 109 

£><> Tfflfll 1 lBT«o»$7-l 7£>±fci2B 
Sfttlr^. -bfflSH 10 9(1 mi 111 <BJt 

[0 0 5 4] Tfl9<B#®» llllt JESJf 1 

10, T««S19, &tfi^>FSffi8' S^/i/T?^ 

50 EEmU 110ft 4/5>F«ffi8' 

ttai9wrai:tii/tw. $20, ±«<o#s 

51 0 9^7>F118' 1 0 8 ±{SiJ 

8' 0D»-3d^ffi»t±(B«a8 t<Dratcia«$nT^i 
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So m«e 1 0 8&tf 1 1 0W1I8, 8 ■ , safi 

[0 0 5 5] i2ff57-l 8tt, ^Jl§g|«^fi^« 
JS4:*l#»5 5-a)»oA^»»i:S:BloTV^o 0 
2 5*>S5h&>a«k'5K:, ^5>F«ffi8' (7)— 
^2fS$7-l 8^cfcoTfc, Jfc§lA 4 7y^-y 

7H8 ,( &WLtfz>rctf)\zmih2tiT^z>o mm\z, 02 

10 7j&>S#a>*<k-5lC* ±ltl8R«T«lI19©- 

s/3 >i 3 cioTfeifcnr^a < t, mis 
tf»2®M^yFi ori^i lS-tn-^nRttsfca 
{zmttiznmzo m&^v fs" , 1 oriki 1 \z£ 

fSSffl^TSCF 1 1 6*^«<OEI!6fc««»^tt^ 
^-frS^^^T^So H2 9 Sr#BBTS(t. » 

^tl 1 2^btMA^H 1 ORtfl 1 ^rlHlSS 
Sffil 0 6C0^n-?ncD^A e ^ F 1 0 2 aRtfl 0 2 
20 b^^tS^tOTfS. Sfc, 09Atf* 030$ 

1 1 4ft*UT«J*/ty F 1 ORtXl 1 1 0 

6<D}g^/1y F 1 0 2 aR^l 0 2 bl:«&StSut 

02 95:1x03 o icttssnx^avHtnf 

fc, SCF 1 1 6(£l$j£/1y F8" ££*l£<£)^J££:ffl 
^TEI&Kffi 10 6 ^^S^^itS E t 

[0 0 5 6] B2 8H **W<Ot>5— 
oTKUSanfcSCF 1 1 8©BrfflSSUT^S. SC 
F 1 1 8BH2 5-0 27COSCF1 1 6 tmM<Dm& 
30 6j»ot^5. b£*b, #»9i<B£<0*ffi«'rW:, SC 
F 1 1 6 0M/1>; F 1 0, 8", Rtfl l^Wbfc 
m®8, 8* , Rtfl9<D6B#te, ^2f®^7-18 
l:J;oT^l:itinTV^. S£oT, ^ffibfcJgjkA 0 
7Hio, 8", ^ntr^t^nt^K b#» 

b, SCFl 18it SCF 1 1 8(DM^^>^m±\Z 

mmztiftm&i 9 a»z*i 9 b (ip^. mm) 

Itl/^o mSl9aS^19bH ^SI/1^->^— 
y 3 >|3, 8lRtf»2Ct|S7-l 7^1 8, 

ssi a^^n^noDW^tciWft-rstifct. «^8 

40 Rtf 1 9CD^n^tLCDa5^fCP»bT^^o «-»^l 9 
aRtfl 9bH (Au) Ti«Sn4. 

1 9 attT««a 1 9 tC«^f$K:#S<&£n, 19b 
«±«««8 \zm%Lmz$£'&2tlT^Z> 0 9 aR 

^19btcj:0, S CF 1 1 8 Sr^ffi^HIg&^^W^ 

S>^1 9 aRtfl 9 bldcfcO SCF^IeIS&SSI 0 
6tC^®5xO#^TS^<h^T^So ttjAl 9 a&tf 1 
9 b *[HlKS1£ 10 6 (D^tl^tHD&jSLrty F 1 0 2 a 
&Zfl 0 2^/\>^#ttb, ^tlCiOMHaW 
50 19b ^IHSSSSOga^ 100 tC®mWKjg<&£i±-£ d 
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■5. fiSjftl 9 aRtfl 9bll StC. fflftPfrRtf 

©«©<£JfJ ©Rg (Cif jST & BJtgttCD * 5 0iJ A fc£A > y 
1 0 4Xte*j«&£©»»»ft**t!&»eSCFl 1 

-So 

[0 0 5 7] EA±IC, *:»^©^-T)^CD|lifi0iJ{C-3HT 
mW&lsfctftliib. ±I2©BAW7^M 1 , la, 
2, Rtf 2 a, SC/SCF 1 1 65^1 1 8 it, 
TzfOtr—z/s >£&g&:7^ Jk?©ttffilCflc#LT, 

1 8 4)I^±©Jl;^£j&^T^T : b,J;<^. #|x. 

l»«S2CffS7-l 7SIC1 8«#*i!t;&Q©2 
Jf. 41. 61, ^ttfe-3t#<OlS;^^ 1 !:#T 
±«©f 15 5-17 aifF«0*f5 5 

-l 8£7^;i^«ii©*n^tt©w#fcbo)fc9«* 

E©BAW7-f^l, la, 2. &.Z*2 & <T>WtWi&-%- 

ftBjwmm&mfetz z t *seib;fc < t, 

tf»6at». #iJ;Ui\ BAW7-fWl, la. 2 . 2fc. 
£*2a«. JtlB©#lggg. JM^yH. R^/Xtt^W 

[0 0 5 8] SS2© (BP*,, ±#J©) ff57-*ffi^ 
mZ-l-£m6lZ7f;-£tl-C^Z><i:oZ£. t§i7-5 

i ofc^t^bTv^setit^T^^©fij^As#e 

«T©^l»^6»^«.o 

[0 0 5 9] m?L.\3.s BAW7^M 1 , la. 2.R 
^2a©^H§g7, 12, 7 ' . Rtfl 2 * ©^m^ 

i -o<D±mmM 8 tTfinsn i 9 ifc«EE*a*t** 

e«*5ttlf.©tI8 3JOtl 9©fa£3iCTBE«JB9S: 
ffiib^-fr-So PHttC, SCF116S.tfll80Viftl 
1 9 tC«EE£#>tt-5<h. ^tl^.©* 

fi*8Rtfl 9©^i^7>Kti8 ' iKDmizMWi 
WtUTEtll 0 8Xi;i 1 0 ^-©^ 
ftl/T. cne.©7^;^rtt?I»L<TI'^!rElB 

7i->e.^-n-?-"n©7^;u^©^i©, Tffl©ti5 7-i 

Ii^lti5 7- 1 7©J11 4. 15. Wl6©-f> 
tf-^>7UCjgBbT, Ilf857-17H tne 
©^il®j©4>&< StR 1 3 fcftjfrtott 

^Jjfa^KSiirZ. f©SliLT, #&©5*>©S#t 

^n^ss^-asis 1 3fcttai*ufr^. -©mt-LT. 

^lff57-17U. ftlfn©7-^Ml, la. 
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2, 2 a, 1 1 6, Rtfl lO+TllLtl^ffli 

[0 0 6 0] iaLT^5#E11^6. §2ffS7 
-1 8fcfa;0>5#fafcfe#«#e»-r*. «2^#=7 
-18IJJB1 5- 1 7 £W«k:tMB-ra. Aflctt 
Iciest, 4>&< tfeg^MCH I2ft=7-1 
8*Mt^i4, 5R^6©-r >tf— y>xic^@b 
T, i2fi;7-18H W^iSSbS:, filB/bM 
-->3 >H3K:6lJ&*bfc^#l«!lfc:KS*U Sfc. BAW 
10 7-1- 2, BAW7^W2a, XttSCFl 18# 
^ffl^tlSl^CttWM MZ-iZ. 1 9 a&tfl 9 

tbt, K»snfc«tttt. ^-n^-**i©g®©^-n<=>© 

BK^{c«SUJS-fr-r. ^TS2fi$7-18t#«^ 

s/->^— >n 3 t(Dm.%-mzmmvti.^. b 

AW7-{M2Rt;2 a. 3fctftC^2 8©SCF118 

§57-i8t, -€-n^n©^H©±fi'J8B5J-»cfi[fi-r* 

ijAl 9 aSt)!l 9 b) ©gp»<k©R3© 

20 a^BKwarracsiaifc'r*. 

*5gll, la. 2, 2a, 1 1 6. SJ/1 1 8©^f 
tlfr<D&.W*y is'*.—; /a >Jf 3 -hlCffiamfcO-T-Sfc 
t'lTfi^-yy^->3 >I3 £J$ftfeUT^S«£-tc 

a. ««©3-&©M»$nfcap«-tt-?-©w»c«sij^b 

d©«tbT. S2SfS7-18(l do*r«. 

[0 0 6 1] $2^157-1 8 $rS?ffl-T-5^t©^2 
©?ij^tt> i2ffS7-18!l5BAW7^Ml, 1 
a. 2. Rtf2 a©#Sf§7, 12, 7' , a«12" 
30 OgSiTt, S CF 1 1 6 25:1*1 1 8®»1 0 9 
&XK1 1 lOliffiTtlll-V fie-^TigSiJ^f^Jin 

T-seii-eab-So ^2ti57-i 8Asc©»:'ne 
©M^«M-T-5©tr. cne>©Jl©fc&lc09;Uf¥^« 

v>. ^x, ^-©^ft&©^©««^ic^7^x htt 

40 &-r£fc£>©#gf , w$ r — y(WI-?S5©T, SAW 
7>r ;i^jwgffl snss&c- as: tr^fT-f-s &??©;& 

•€-txe.©7^^^&ft-&'7'r-V$:7>bTA°7^— 

X. *fg^©BAW7^;U^tt. «i/t7^r-yMS 
•fTST'i' Jl^ (fllAfcf. SAW7-fM) .fcO/hSfc 

MC, $^|OBAW7<fWl, la. 2, 
Rtf 2 atW:SCF 1 1 6 5.^1 1 8 SrftgtTSfc* 
(D/^ytr— ~MZ7FWT'$>2><D-V. -5-n"E>©<B*©i£g© 
50 ittlTfflt'fXIl ^^^©^fet/V;/-?— v 5 
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# tr 7 4 <t o /h £ < & s isrt&tta** * = 

[0 0 6 2] :fc319§©ffl*©l&!i(5W*StM"5ffi©fiJ.£ 

s Awgstcwss 7— xttsst»*««ffl*tifct-r5 
<h, *&«s aw7^;i<-;5'©<4 , t;:©7^ ;i^©Jl©^ 

^^^'f-tf— v-3 > • A^ — > (inter-digital metall 
ization patterns) ^^tS^S* 1 *^ -5 . 10 
£K, -t©<IWt»IB^^9.-f -K— >>a > • — 
ft-r-5&6fc£. ffflS AWggfC#Sfll©SitA'y'7-- 

[0 0 6 3] :£?gBJItt. ftfiCDBtd&t^T, BAW7^;i/ 
^ i&MjS L/T £©7 SrHlK*«{cm*-f*^S*S 

zmmtz. hi 9©»a»tnBi6<MH-r*i:. 

ffitt. *«±(;:S§i©. T«©*»5 7 — ^fifr*-** 
fyT 1 (A) £#/u-e^£. yK<n*7-yzf (b) i!> 

7-y7"S^tr. *©'>a<tt»l"3(0*188H:. -bf2© 20 
feWtra^© ieXttSC<l©BAW*«S*-&tr^t^ 
•C#S. fll^fcf* T*ifS5 7- ©JhStC, S^CRft 
S« 2flK±O^I8S»i5lEt5 C * 
fc« fliltf. T«*»5 7-©±ffiK:#SS§©«**ta 

tc#i!S©«tffi©^3<^ftSB#:^£^6A-.y h*£J£f£ 

[0 0 6 4] i5cCD7.^<yy (C) tl/T, 2 ©, _t#J 

7-^rt(iai©^^:< <fct> 1 o©£=^gg©*BS© 30 
H©-k«*»5 7 — SH©?-*;!' 
;*©, «;UiT«#»5 7-©—««-*^tJfl&©«a-© 

_hfcj£i5ELT*>«fc^. (O «, mi©, TdJ 

©If *M>Zli©ii>&< £*> l-^W^^W-h-tCWTffliJ^ 

^©TiOiCMl. fg3©. _t£!l©Jf ^©^H 
©±(CJ£E£-r£7s^y 7° d©TJf, ^Jf, RZt 

J:* fit. ±B©fc©£H*©±«H8r«5 7 — S#J*T 
S. {sjAfif. TBt±itH y'J^X #U->'J3 
>. 7;i/S^^A. fcntttfU^im&if©. *»-f > 40 

e-^>7>©£5 
[0 0 6 5] £©7J?£Wu Sfc^yT* (D) T-t«* 

SS7- ©jtjg©±£ftffi/ , w->'<— ->3 ym^mfo 

U tt,6A"«;/ Ka*&fitSn£*^fi:fit-£-©i£j£A'y H© 
fcJ6©^*««-r*fc»fw^T-y7 p (C) (D) t* 
i>/£;!mAcJI£A*->fcT£Xxy7 p £-&ir,, 

•>->A.— v-3 >StS/S/V^ Kt>Jife© ! b©<i:l^^-C ! fe 
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■t •5©£Krltr-5. itie.©XT-^-7 5 fC^oT^x-/\ 
±C2ffl£t±©BAW37W^^Srft-5^i:^T'€r^^i:' 

[0 0 6 6] -t©«, 7*ny7 (E) TiB«S4a*ffl* 

y7 (E) TaJR£tt«&*ftl?8c#**>tf— 
fitttT?**fcStf. (Fl) Rtf (F2) 

fff*. Xf7 7" (Fl) Tftt, iJx-ASMl/Tf 
y^K-T*. 7f77" (F2) Ttt. ■tO^yT'SSte 
•7-f irTlHiSSS«©lHJSStciiiS-&$-&^„ 
[0 0 6 7] yu~j9 (e) TSftsn«n»ft»tSA< 

7U77"f77"ffiTJ&^ae(l X^y7* (Gl) so' 
(G2) ^^fr-T^o 7T7 7 - (Gl) -Cfit. 0fj*.fii, 

A>^p©*ffl*» mx\n. mm x«/\>^©« 

^{fc^*y*fir<fcoTA>y • A*>y$:7-i';P-^©S^ 
Ay K±»wJ^BE-rs. ^fil^x — ASrWrbT^y 7"fir 
T*. ^©&> 7,7- V? (G2) T% Is)i®»£©jI}R£ 

[0 0 6 8] yay^ (E) ■VjfflR.-Ztl&m.&fttt&itf 
^®K0f=ttt«T'fe^«-&lCtt, 7^ y 7* (HI) IC; 
(H2) ^mf-T^>. 7f77" (HI) ffii. i^iAS 

&L&1 9 aRtfl 9 b) <hP>U£© &©-?&-=» T. #Jx. 

fiEf -5 (Cfie^tl 5 7? <h |pl#©^S-ti:#S-e Z. (Dm 
^m^T^Z. t^T€-5o ^-©m> 7T7 7" (H2) 

y KKd©^:/^-^-^.. TT?tcSK^bfc e J:3 

&fsc? it^> ojtett© & -&^5te© w*^* c (D&mmzi&M 

[0 0 6 9] *f!WSr-€-©ffSb^*ifi«ajfcHbT*#: 
■T -5 H < -?"©^S:OifflSP^^ML#^) ^ fc * 
[Hffi©«*«:RI8] 

[Ell] StX7^t77"t^t^*SKl!5:/^W 

(BAW) *«S§©«Bf®$r*-r. 
[02] m 1 ©BAW*ti!§CE>Jiffiia-Z?$)£ 0 
[@3] ^>'f7 : Sr*-r-5S^^'a'&T^*^^]^BA 
W*JI§g©«^f ® EITfe -5 . 
[04] S«©— «»fc»j«Stifc^r-f 7R^Bt** 

[@5] *ttH&"&tJAfflttfcBAW#S«©#»rffiia 

[1216] «»S7-*'&tr*fflWa:BAW*a»©#Wf 



[0 7] *^i©ffS7- CDB-f >tf— ^ 

[0 8] *fg0J(C^oT^fi£$nfcBAW7-i-;L-^©« 
$rffi©#Jffi0T;&£., 

[0 9] *&Wlzm-oXffif$.2tlfcB AW7 J JU?(DWi 
Wffi<D±ffiM-?3bK>. 0 8CDWr®0tt09©ig!8-8 

[010] ^B^O^ODSiSi^JtX^oT^^nfcBA 10 
W7-f ;U^CD$tBlr®CD±®0-Tr&D. 0 1 0 -m±{fflC9 

^ )V9 © t» o — 1 CD«|tefffiWfl!lffi0*i0 8 nT*5 
0. 0 8(75lt»ffi0H^-8-8(C»oTffi^tlTI/^o 
[011] i8ROT9©BAW7^MCHISiTab 
5. 

[012] 0 8 2W01 O©BAW^w;U5'©PS0Ta& 
5„ 

[013] *%noffi®SlttffilC{£r3 TlrtStlfcB A 

W7^;u^©#w®cd<iim0t?;&-5. 20 

[01 4] #35W©ffi©*tt«fc«oT««Sn;fcBA 

W7-r;i'^©^ffi©±ffi0-eabO. 0i3©#8fr®0 

«0 1 4CD^ 1 3 - 1 3 i:S-3Tl*tlt*D. 014 
[0 1 5] *^BJo{iji ro ^SE0iJ»Cfi£oT^fig$nfcBA 

-f ^0«WBO«®HttHl 3tc<tO^$nT*3D. 
0 1 3 ©8t®rB0tt0 15 O* 13-13 T«*» 
*VO>-5. 30 
[016] 01 1 4©BAW7^;^©^HI0 

[017] 01 3&.tf0i 5OBAW7^;^©»I0 
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[018] @B£tt£S9tt9ttti-£*i&Hl 6©BA 

[019] ®®&mz&w&vttvznfiwi 7©ba 

[020] *%w<Dj5m<Dmwmnm-?:$>z>. 
[021] s(s*SK*Bwo«ttanfc*»w©BA 

[02 2] @»S«fc*ffi*«3tt**a*l£ei2 1©BA 
W7^;U^©«»rffi©IE®0T-&3o 

[02 3] tt£7^lc±t>TI3Ka«©*;Sk:*5£3 
nfc0 8 CD B AW7 w )V2 ZtxTo 

[0 2 4] 7'J y^y^tSKJioTIHIMMROafjftK: 
«#SnftftC0. @8©BAW7^M^St. 

[02 5] *38WO*Jg*f!IK:tie^T«lJ«$nfca**4a 
zKH^-f Jl^ (SCF) ©#H&rffi0t?£'K u»SCF 

[02 6] 0 2 5©S CF©— tfi7-&i 

[02 7] 0 2 5 ©$2 7 -2 7 \zm-DTt&frtltz. 0 

2 5 <DffiZhmt27)igky j frtKommw&TK-r. 

[02 8] *3EW<0«lO*16«llcflEoT«j«anfc8l* 

[02 9] SS-&r7'f-\'tCJ:oTiaa*«©»jSfctt^S 
n&0 2 7 CDH^mtaTkifl:^ ;u^Sr^-To 

[03 0] 7<Jv^9 7 p ttlCJ:0IBKS : K«>ttAlZtt 
^-Stlfcft©. 02 7©««.Sfe7KS7wJU^€r^-r. 

[03 1] HIB*«K:*lBS(0WW-*nfcH2 8©«* 

[^fflfJHJ] 

13, 36, 90, 90' : 
10 6: 

20, 2 1. 23, 80: BAW^tlgl 
17,18,70 : fg?7- 
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